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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a 
semiconductor device wherein a substrate excellent in flexibility and 
resistance to shock can be formed on a semiconductor element directly by 
using exfoliating transfer technique, and a semiconductor device wherein an 
adhering layer is not contained in a semiconductor device to be 
manufactured. 

SOLUTION: An isolation layer (2) is formed on an element forming 
substrate (1). an element forming layer (3) containing an electric element is 
formed on the isolation layer, the element forming layer is bonded to a 
temporary transfer substrate (5) via a dissoluble bonding layer (4), and the 
element forming layer is isolated from the element forming substrate by 
weakening bonding force of the isolation layer. The element forming layer is 
moved to a temporary transfer substrate (5) side, hardening resin (6) is 
spread on the element forming layer (3) moved to the temporary transfer 
substrate (5) side, a transfer substrate (6) is formed by curing the curing 
resin, and the temporary transfer substrate (5) is isolated from the transfer 
substrate (6) by dissolving the bonding layer (4). As a result, a structure 
wherein the transfer substrate is formed directly on the element forming 
layer (3) is obtained. 
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" NOTICES* 

Japan Patent Office is n t responsibl for any 
la mages caused by the us of tbis translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS _ • , ; 

[Claim^] An imprint method of an element characterized by providing the following A production process which forms 
a detached core in which bonding strength will become weaker if fixed conditions are given on an element formation 
substrate for forming an element A production process which forms an element cambium containing an element on said 
detached core A production process joined to a temporary imprint substrate through a junctional zone which can 
dissolve said element cambium The production process which weakens bonding strength of said detached core, 
separates said element cambium from said element formation substrate, and moves this to said temporary imprint 
substrate side the production process which apply resin on said element cambium moved to said temporary imprint 
substrate, harden this, and form an imprint substrate, and the production process which dissolve said junctional zone and 
separate said temporary imprint substrate from said imprint substrate 

[Claim 2] An imprint method of an element characterized by providing the following A production process which iorms 
a detached core in which bonding strength will become weaker if fixed conditions are given on an element formation 
substrate for forming an element A production process which forms an element cambium containing an element on said 
detached core A production process which applies resin on said element cambium, hardens this, and forms an imprint 
substrate A production process which weakens bonding strength of said detached core, exfoliates said element 
formation substrate from said element cambium, and moves said element cambium to said imprint substrate side 
[Claim 3] Furthermore, an imprint method of an element including a production process which carries out the opening 
of the contact hole to said element cambium, and forms a wiring layer or an electrode layer according to claim 1 or 2. 
[Claim 4] Said detached core is the imprint method of an element according to claim 1 or 2 which consists of materials 
into which bonding strength between atoms or between molecules disappears or decreases by the exposure of light. 
[Claim 5] Said detached core is the imprint method of an element according to claim 1 or 2 which consists of 

fClahn 6Tsaid detached core is the imprint method of an element according to claim 1 or 2 constituted with an 
amorphous silicon, silicon nitride, and one or more materials chosen from a group which consists of a metal. 
[Claim 7] Said detached core is the imprint method containing hydrogen of an element according to claim 1 or 2. 
[Claim 8] Said junctional zone is the imprint method of an element according to claim 1 which is liquid solubility 

[Clahn9] A manufacture method including each production process of an imprint method of an element according to 

claim 1 or 2 of an element. . 

[Claim 1 0] An integrated circuit manufactured by the imprint method of an element according to claim 1 or 2. 

[Claim 1 1 ] The circuit board manufactured by the imprint method of an element according to claim 1 or 2. 

[Claim 12] The circuit board constituted by arranging an element by two or more pixel electrodes which are 

manufactured by the imprint method of an element according to claim 1 or 2, and which have been arranged at two 

dimensions. 

[Claim 13] An electro-optic device which used said circuit board according to claim 12. 

[Claim 1 4] Electronic equipment manufactured by the imprint method of an element according to claim 1 or 2. 
[Claim 1 5] An IC card manufactured by the imprint method of an element according to claim 1 or 2. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Industrial Application] This invention relates to the manufacture method of the semiconductor device which used the 
substrates imprint technology of a thin film. 

[Description of the Prior Art] The thing which are depended on deformation or fall with a liquid crystal display (LCD) 
panel and semiconductor application equipment like an electroluminescence (EL) drop and for which it breaks and a 
plastic plate is used for a substrate substrate for the reasons of prevention, cost reduction, etc. may be desirable. 
[0003] However, although an elevated-temperature process is used in manufacture of the thin film transistor used for the 
indicator of a panel mold, there are some which cannot bear an elevated temperature in a plastic plate and circuit 
elements, such as an EL element. 

[0004] Then, after an applicant manufactures a semiconductor device on a heat-resistant basic substrate by the 
conventional semiconductor manufacturing technology including an elevated-temperature process, he exfoliated the 
element formation film (layer) with which the semiconductor device is formed from this substrate, and has proposed the 
imprint technology of manufacturing semiconductor application equipment, by sticking this on a plastic plate. For 
example, it is explained to JP,10-125929,A, JP,10-125930,A, and JP,10-125931,A as the "exfoliation method" etc. at 
details. 

[0005] . c ■ . . , 

[Problem(s) to be Solved by the Invention] Although the semiconductor device manufactured using the above- 
mentioned exfoliation technology includes a configuration called element cambia, such as a thin film transistor, the glue 
line to which adhesives were applied, and a plastic plate, the thickness of 10-100 micrometers and a substrate is set to 
about 50-500 micrometers by the thickness of the above-mentioned adhesives, and the thickness of the whole 
semiconductor device serves as size in comparison. Moreover, the above-mentioned adhesives must be able to paste up 
both an element cambium and a substrate good (or cementation). Moreover, if the coefficient of thermal expansion 
between each class containing the above-mentioned adhesives has a difference, it is possible to become the cause of 
curvature or a crack and to reduce the thermal resistance (reliability) of semiconductor application equipment. 
[0006] Therefore, this invention aims at offering the semiconductor device it was made not to contain a glue line in the 
semiconductor device manufactured using the technology which exfoliates and imprints the cambium of a heat-resistant 
substrate to an electric element to other substrates. 

[0007] Moreover, this invention aims at using as a thinner semiconductor device the semiconductor device 

manufactured according to the manufacture process which uses exfoliation imprint technology. 

[0008] Moreover, this invention aims at using more as a heat-resistant high semiconductor device the semiconductor 

device manufactured according to the manufacture process which uses exfoliation imprint technology. 

[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose the 1st imprint method of an element 
of this invention A production process which will form a detached core in which bonding strength becomes weaker on 
an element formation substrate for forming an element if fixed conditions are given, A production process which forms 
an element cambium containing an element on the above-mentioned detached core, and a production process joined to a 
temporary imprint substrate through a junctional zone which can dissolve the above-mentioned element cambium, A 
production process which weakens bonding strength of the above-mentioned detached core, separates the above- 
mentioned element cambium from the above-mentioned element formation substrate, and moves this to the above- 
mentioned temporary imprint substrate side, Resin is applied on the above-mentioned element cambium moved to the 
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above-mentioned temporary imprint substrate, and a production process which hardens this and forms an imprint 
substrate, and a production process which dissolves the above-mentioned junctional zone and separates the above- 
mentioned temporary imprint substrate from the above-mentioned imprint substrate are included. 
[0010] Since an imprint substrate and an element formation substrate join and a glue line is not included among both by 
considering as this configuration, it becomes possible to form thickness of a semiconductor device thinly. Moreover, 
since 3 layer structures of the conventional element cambia (thin film transistor etc.), a glue line (adhesives), and an 
imprint substrate (plastic plate) turn into the two-layer structure (an element cambium, imprint substrate), it is easy to 
double coefficient of thermal expansion of each class, and it becomes possible to reduce curvature and a crack. 
[001 1] Moreover, a production process which will form a detached core in which bonding strength becomes weaker if 
fixed conditions are given to the 2nd imprint method of an element of this invention on an element formation substrate 
for forming an element, A production process which forms an element cambium containing an element on the above- 
mentioned detached core, and a production process which applies resin on the above-mentioned element cambium, 
hardens this, and forms an imprint substrate, Bonding strength of the above-mentioned detached core is weakened, the 
above-mentioned element formation substrate is exfoliated from the above-mentioned element cambium, and a 
production process which moves the above-mentioned element cambium to the above-mentioned imprint substrate side 
is included. . 

[0012] Since an imprint substrate and an element formation substrate join and a glue line is not mcluded among both by 
considering as this configuration, it becomes possible to form thickness of a semiconductor device thinly. In this case, it 
becomes possible to imprint an element cambium at fewer production processes. 

[001 3] It is possible to include an element, wiring, an electrode, etc. in a reversed element cambium by including a 
production process which carries out the opening of the contact hole to the above-mentioned element cambium, and 
forms a wiring layer or an electrode layer further in this invention. 

[0014] In addition, in this invention, there is no limitation in the configuration, and a configuration and magnitude 
including an element of a simple substance which does not ask that TFT, diode, resistance, an inductor, a capacitor, and 
other active elements and passive elements are "elements." m 
[0015] Moreover, it sets to this invention, and a "detached core" is desirable, and the above-mentioned detached core is 
stratum disjunction which bonding strength between atoms or between molecules disappears or decreases by the 
exposure of light, such as a laser beam, and produces exfoliation (ablation), and it consists of materials which produce 
such exfoliation. 

[0016] Preferably, the above-mentioned detached cores may be multilayers which are an amorphous silicon, silicon 
nitride, and one or more materials chosen from a group which consists of a metal, and are such combination. This makes 
easy to produce exfoliation within a detached core, and exfoliation on a boundary with a layer which adjoins a detached 
core. For example, including nitrogen, if light is irradiated, nitrogen will dissociate and, as for silicon nitride, bonding 
strength of molecules will become weak. , .. 

[001 7] desirable - the above-mentioned detached core - or hydrogen is included. Thereby, if light is irradiated, 
hydrogen will dissociate (gasification) and bonding strength of molecules will become weak. 

[0018] Preferably, the above-mentioned junctional zones are liquid dissolution adhesives, for example, water-soluble 
adhesives, and are eluted by rinsing. 

[0019] This invention is also the manufacture method of an element including each production process of an imprint 
method of said element. It is also the integrated circuit furthermore manufactured by imprint method concerned. 
[0020] Here, in this invention, an "integrated circuit" means a circuit on which wiring of an element and others was 
accumulated so that a fixed function might be done so. An "integrated circuit" says a circuit which formed two or more 
active elements (thin film transistor etc.) and passive elements (resistance, capacitor, etc.) in the same substrate (it 
finally becomes an imprint substrate in this invention) by the chemical technique, such as ion implantation, and 
diffusion, photo etching, and can classify it into small-scale integrated circuits (a NANDO circuit, NOR circuit, etc.), 
medium-scale integrated circuits (a counter, register circuit, etc.), and large-scale integrated circuits (memory, a 
microprocessor, DSP, etc.) according to a degree of integration. 

[0021] Moreover, this invention is also the circuit board manufactured by the imprint method of said element. For 
example, it is also the circuit board which is manufactured by said imprint method and which is constituted by arranging 
an element to two or more pixel electrodes arranged at two dimensions, for example, a active-matrix substrate. 
[0022] Moreover, this invention is also an electro-optic device equipped with said circuit board. 
[0023] Here, or an "electro-optic device" emits light by electric action, it means general equipment equipped with an 
electro-optics element to which a condition of light from the outside is changed, and both what emits light itself, and the 
thing which controls passage of light from the outside are included. For example, a display of a active-matrix mold 
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jauiDDed with a liquid crystal device, an electrophoresis element, EL (electroluminescence) element, and an electron 
Emission element that makes an electron generated by impression of electric field guess and emit light to a luminescence 
ioard as an electro-optics element etc. is said. But it is not limited to equipments, such as this 
00241 Moreover this invention is also electronic equipment manufactured by the impnnt method of said element. 
00251 Here "electronic equipment" means the general device which does a fixed function so with two or more 
-lements or combination of a circuit, for example, it has an electro-optic device and memory and is constituted 
\lthoueh there is no limitation especially in the configuration, a fax machine with a display function, a finder ot a 
lifrital camera the pocket mold TV, DSP equipment, PDA, an electronic notebook, the lightning notice board, a display 
foran advertisement public notice, etc. are included in a projector of an IC card, a cellular phone, a video camera, a 
personal computer, a head mount display, a rear mold, or a front mold, and a pan, for example. 

, : Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained with reference 

fGestohSo 1 ? the 1st operation) It joins to a temporary imprint substrate through the junctional zone which can dissolve an 
-lement cambium, and the gestalt of operation of the 1st of this invention applies resin to the element cambium moved 
to the temporary imprint substrate, forms an imprint substrate, and is related with the imprint method of the 1 st element 
of dissolving the joined junctional zone and separating a temporary imprint substrate from an impnnt substrate, l nat is, 
after forming the imprint substrate which turns into the last substrate after an imprint, it is related with the method ot 
removing the substrate which was being imprinted in primary. 

[00271 D rawing 1 (a) thru/or this drawing (e) show the manufacture process (production process) of the element 
concerning me gestalt of operation of me 1st of this invention. 

[0028] First, as shown in drawing 1 (a), let the translucency heatproof substrates 1, such as quartz glass which bears 
about 1000 degrees C, be element formation substrates. , 
T00291 As for the element formation substrate 1 , it is desirable that it is what has the translucency which light may 
nenetrate here Light can be irradiated through the substrate concerned at stratum disjunctum by this, and stratum 
disjunctum can be made to exfoliate quickly and correctly by optical exposure. In this case, as for the permeability ot 
lieht it is desirable that it is 10% or more, and it is more desirable that it is 50% or more. It is because it ends with the 
small quantity of light by attenuation (loss) of light decreasing more and exfoliating stratum disjunctum 2 so that this 

Fo^oTMoreover 1 ^ for the substrate 1 concerned, it is desirable to consist of reliable materials, and it is desirable to 
consist of materials which were excellent in thermal resistance especially. Although the reason has what process 
temperature becomes high depending on the class and formation method (for example, about 350-1000 degrees C) in 
case it forms the element cambium and interlayer who mention later, for example, it is because the width of face ot a 
setun of membrane formation conditions, such as the temperature condition, will spread even in such a case on the 
occasion of formation of the element cambium to the substrate 1 top concerned etc. if the element formation substrate 1 
is excellent in thermal resistance. In case this manufactures many elements and circuits on an element formation 
substrate, desired high temperature processing becomes possible and reliability can manufacture the element and circuit 

rOO^ltT^efoTAe^^erit formation substrate 1 has that desirable by which the strain point is constituted from a 
material more than Tmax, when the maximum temperature in the case of formation of the element cambium 2 is set to 
Tmax A thine 350 degrees C or more has a desirable strain point, and, specifically, the component ot the element 
formation substrate 1 has a more desirable thing 500 degrees C or more. As such a thing, the heat resisting glass of 
quartz glass, Coming 7059, and NEC glass OA-2 grade is mentioned, for example. ■■ ... 
T00321 Moreover, although especially the thickness of the element formation substrate 1 is not limited, it is desirable 
that it is about 0 1-5 0mm, and it is usually more desirable that it is about 0.5-1 .5mm. It is because reinforcement will 
rise more if the thickness of the substrate 1 concerned is more thick, and it will be harder coming to generate attenuation 
of light when the permeability of the substrate 1 concerned is low if more thin. In addition, when the permeability of the 
light of the element formation substrate 1 is high, the thickness may exceed said upper hunt. 

[0033] In addition, as for the thickness of the element formation substrate 1, it is desirable that it is uniform so that light 
can be irradiated at homogeneity. . .... ... 

T00341 Thus since it is possible to carry out repeat use, even if it uses a comparatively expensive material, it is possible 
although there are many conditions in an element formation substrate to lessen the rise of a manufacturing cost by repeat 



[0035] That is, the element formation substrate can choose the thing suitable for element formation, without receiving a 
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imit of the reinforcement in a final product, thickness, weight, and cost, since it is not what becomes some final 

0036] Stratum disjunctum 2 chooses a material which produces exfoliation (it is also called "exfoliation in a layer", or 
'interfacial peeling") in the inside of the layer concerned, or an interface by exposure light, such as a laser beam. That 
s by irradiating the light of fixed reinforcement, the bonding strength between the atoms in the atom or molecule which 
institutes a constituent, or between molecules disappears or decreases, ablation (ablation) etc. is produced, and 
•xfoliation is caused. Moreover, a gas is emitted by the exposure of exposure light from stratum disjunctum 2, and it 
nay result in separation. Stratum disjunctum 2 absorbs light, it becomes a gas to the case where the component 
xmtained in stratum disjunctum 2 serves as a gas, and it is emitted, and results in separation, the steam is emitted, and it 

nay result in separation. . . r . 

0037] As a presentation of such stratum disjunctum 2, what is indicated by following A-E is mentioned, for example. 

A Amorphous silicon (a-Si) . . . . . t . 

Hvdroeen (H) may contain in this amorphous silicon. In this case, as for the content of H, it is desirable that it is a 
degree more man 2 atom %, and it is more desirable that it is a 2 - 20 atom % degree. Thus, if specified quantity content 
of the hydrogen (H) is carried out, hydrogen will be emitted by the exposure of light, internal pressure will occur in 
stratum disjunctum 2, and it will become the force in which it exfoliates an up-and-down thin film. The content of the 
hydrogen in an amorphous silicon (H) can be adjusted by setting up suitably conditions, such as membrane formation 
conditions for example, the gas presentation in CVD, gas pressure, a gas ambient atmosphere, a quantity of gas flow, 
temperature, substrate temperature, and injection power. Light absorption nature is good, and membrane formation is 
also easy nature, and practicality of an amorphous silicon is high. Therefore, the stratum disjunctum which produces 
exfoliation correctly by optical exposure can be cheaply formed by constituting stratum disjunctum from an amorphous 

^Asvarious oxide ceramics, such as silicon oxide or a silicic-acid compound, titanium oxide or a titanic-acid 
compound zirconium oxide or a zirconic acid compound, a lanthanum trioxide, or a lanthanum oxidation compound, 
****** (ferroelectric), or semiconductor silicon oxide, SiO, Si02, and Si 302 are mentioned, and K2Si03, Li2Si03, 
CaSi03 and ZrSi04, and Na2Si03 are mentioned as a silicic-acid compound, for example. 

r0038] as titanium oxide - TiO and Ti2 - 03 and Ti02 mention - having - as a titanic-acid compound - BaTi04 
BaTi03, Ba2Ti 9O20, BaTi 502, and CaTi03, SrTi03, PbTi03, MgTi03, ZrTi02, SnTi04 and aluminum2 ~ Ti05 

[0039] As^zirSnta^xidt', Zr02 is mentioned and BaZr03, ZrSi04, PbZr03, MgZr03, and K2Zr03 are mentioned as 
a zirconic acid compound, for example. -, • a „uu 

T00401 Moreover constituting from silicon containing nitrogen is desirable. It is because nitrogen is emitted with toe 
exposure of light and the exfoliation in stratum disjunctum is promoted by this, when nitrogen content silicon is used for 
stratum disjunctum. 

C The ceramics or dielectrics (ferroelectric), such as PZT, PLZT, PLLZT, and PBZT 

D As nitride-ceramics E. organic polymeric-materials organic polymeric materials, such as silicon nitride, nitnding 
aluminum, and titanium nitride - CH-, -CO- (Ketone), -CONH- (Amide), -NH- (Iimde), - As long as it is what has 
association (these association is cut by the exposure of light) of COO- (ester), -N=N- (azo), -CH=N- (CIF), etc., and the 
thing which has many these association especially, what kind of thing may be used. Moreover, organic polymeric 
materials may have aromatic hydrocarbon (1, two or more benzene rings, or condensed ring of those) in a constructive 

m0411 As an example of such organic polymeric materials, polyethylene, polyolefine like polypropylene, polyimide, a 
polyamide, polyester, polymethylmethacrylate (PMMA), polyphenylene sulfide (PPS), polyether sulphone (PES), an 
epoxy resin, etc. are mentioned. . 
F. As a metal metal, the alloy containing at least one of aluminum, Li, Ti, Mn, In, Sn, Y, La, Ce, Nd, fr, Od, bm, or 

sorts of these is mentioned, for example. . 

r00421 In addition stratum disjunctum can also consist of hydrogen content alloys. It is because hydrogen is emitted 
with tie exposure of light and the exfoliation in stratum disjunctum is promoted by this, when a hydrogen content alloy 
is used for stratum disjunctum. . . 

r00431 Moreover stratum disjunctum can also consist of nitrogen content alloys. It is because nitrogen is emitted with 
the exposure of light and the exfoliation in stratum disjunctum is promoted by this, when a nitrogen content alloy is 

for stratum disjunctum. ...,„• * x-r- i 

r00441 Furthermore stratum disjunctum shall be consisted of multilayers. Multilayers shall consist offer example, an 
amorphous silicon film and a metal membrane formed on it. Even if there are few above-mentioned ceramics, metals, 
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ind organic polymeric materials as a material of multilayers, it can also constitute from a kind. Thus, if stratum 
lisiunctum is constituted as multilayers or a film by the combination of a dissimilar material, the exfoliation ma 
letached core will be promoted by emission of the hydrogen gas and the nitrogen gas accompanying the exposure of 
icht like the case of an amorphous silicon. 

00451 Although the thickness of stratum disjunctum 2 changes with terms and conditions, such as a presentation of the 
defoliation purpose or stratum disjunctum 2, lamination, and the formation method, it is desirable that it is lnm - about 
?0 micrometers it is more desirable that it is lOnm - about 2 micrometers, and it is usually still more desirable that it is 
40nm - about 1 micrometer. While the homogeneity of membrane formation can be maintained more and it is hard 
soming to generate nonuniformity in exfoliation so that the thickness of stratum disjunctum 2 is more large, and the 
power (quantity of light) of the light for securing the good detachability of stratum disjunctum 2 is small and ends so 
that thickness is more thin, it is because the time amount concerning the activity decreases more m case stratum 
disjunctum 2 is removed behind. In addition, as for the thickness of stratum disjunctum 2, it is desirable that it is 
uniform as much as possible. _ .. 

r00461 That what is necessary is just the method of forming stratum disjunctum 2 by uniform thickness, the formation 
method of stratum disjunctum 2 is not limited especially, but is suitably chosen according to terms and conditions, such 
as a film presentation and thickness. For example, it CVD(s) (MOCVD and low voltage - CVD and ECR-CVD are 
included) Vacuum evaporations molecular beam deposition (MB), sputtering, ion plating, The various gaseous-phase 
forming-membranes methods, such as PVD, electroplating, immersion plating (dipping), various plating, such as 
electroless deposition, and the Langmuir pro jet (LB) - law - The applying methods, such as a spin coat, a spray coat, 
and a roll coat, various print processes, a replica method, an ink jet coating method, a powder jet process, etc. are 
mentioned, and it can also form or more [ of these] combining two. 

[0047] For example, when the presentation of stratum disjunctum 2 is an amorphous silicon (a-Si), it is desirable to lorm 
membranes by CVD especially low voltage CVD, or plasma CVD. 

r0048] Moreover when stratum disjunctum 2 is constituted from ceramics by the sol-gel method, or when it constitutes 
from organic polymeric materials, it is desirable the applying method and to form membranes With a spin coat 

r0049?In addition, although not shown in drawing 1 (a), according to the description of the element formation substrate 
1 and stratum disjunctum 2, the interlayer aiming at improvement in both adhesion etc. may be prepared between a 
substrate 1 and stratum disjunctum 2. This interlayer is in the protective layer which protects a transferred layer 
physically or chemically for example, at the time of manufacture or use, an insulating layer, and a transferred layer, or 
demonstrates at least one of the functions as the barrier layer which prevents shift (migration) of the component from a 
transferred layer, and a reflecting layer. . . 

r00501 This interlayer's presentation may be suitably chosen according to that purpose. For example, in the case ot the 
interlayer formed between the stratum disjunctum and transferred layers which consisted of amorphous silicon, the 
oxidation silicon of Si02 grade is mentioned. Moreover, as other interlayers' presentation, a metal like the alloy which 
makes a principal component Pt, Au, W, Ta, Mo, aluminum, Cr, Ti, or these is mentioned, for example. _ 
r00511 An interlayer's thickness is suitably determined according to the formation purpose. Usually, it is desirable that it 
is lOnm - about 5 micrometers, and it is more desirable that it is 40nm - about 1 micrometer. While the homogeneity ot 
membrane formation can be maintained more and it is hard coming to generate nonuniformity in adhesion so that an 
interlayer's thickness is more large, it is because attenuation of the light which should be penetrated even to stratum 
disiunctum decreases more so that thickness is more thin. • _ 

r00521 As an interlayer's formation method, various kinds of methods explained by stratum disjunctum 2 are applicable, 
an interlayer comes out further, and forms, and also he can also form more than a bilayer using the same or two or more 
materials which have a different presentation. . 
r00531 Next the element cambium 3 containing an element is formed on this stratum disjunctum 2. The circuit which 
consists of the active elements and passive elements of TFT and others, or those combination is included in the element 
cambium 3 That is, it is each element which is formed in the element cambium 3, or is the chip which has me function 
which became [ integrated circuit ] independent, or further, although the independent function in the middle of both 
does not do so, it is a portion of a circuit which functions independently by combining with other elements or a circuit. 
Therefore, there is no limitation in the structure and size. , . , 

T00541 Especially the thing for which the integrated circuit constituted from two or more thin films by the element 
cambium 3 is formed in this invention is desirable. A certain amount of elevated-temperature process is required of 
manufacture of a thin film, and the base material which forms a thin film needs to fulfill various conditions like the 
element formation substrate 1. On the other hand, it is possible that the final imprint substrate to produce commercially 
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; a flexible substrate which has flexibility. Thus, although the requirements for which the last substrate is asked, and the 
onditions for which the substrate which manufactures a thin film is asked may conflict m manufacture G f a thin film if 
T^pZ method of the element of this invention is applied, after manufacturing a thin film with the substrate which 
ulfiTs ^manufacture conditions, it is possible to imprint a thin film to the imprint substrate which does not fulfill this 

S55? A^?x n an\ple n of such a thin film, besides TFT, for example, a thin-film diode, The optoelecMc transducer (the 
.hotosen^oTsolar battery) and silicon resistance element which consist of PIN junction of silicon Other thin film 
ernicTnSor de^ces,^n electrode (example: a transparent electrode like ITO and a mesa film) Actuators, such as a 
witching element, memory, and a piezoelectric device, a micro mirror (piezo thin film ceramics), There are a micro 
vlAG device which combined a magnetic-recording thin film head, a coil, an.inductor, resistance, a capacitor, die 
•haree of a thin film high magnetic-permiable material, and them, a filter, a reflective film, a dichroic mirror, etc. 
00561 Now with the gestalt of this operation, it shall form in the element cambium 3 including a thin film transistor. 
Sat is the element cambium 3 is equipped with thin film transistor T constituted by the wiring film 36 grade of the 
nsuUtinglayS 31, such as silicon oxide, the silicon layer 32 including the source drain field where me impurity was 
iopea?Sfe ga^insulator layer 33, the gate wiring film 34, an interlayer insulation film 35, and a source drain as shown 

?M^T^iSngl , the manufacture method of the thin film transistor T concerned is illustrated as the manufacture 

-nethod of the element cambium 3. _ » , . . , , _ 

™>581 First as shown in drawing 3 (a), Si02 film is made to deposit on the element formation substrate 1, and the 
£S vS 3TXchTsT^ate layer is formed. As the formation method of SiQ2 film, the gaseous-phase 
denosmng methods, such as a well-known method (PECVD law), for example, the plasma chemistry gaseous-phase 
Zol tog method, and a low voltage chemical-vapor-deposition method (LPCVD law), the sputteruig me£o4are 
motioned For example, the insulating layer 3 1 with a thickness of 1 micrometer is formed by using the PECVD 
mShod ^ Subsequently the silicon layS 32 is formed with the application of a well-known method, for example, the ^ 
LPCVD metnod. PatLiing of this silicon layer 32 is carried out, and it forms in the configuration of the semiconductor 

reeion of a thin film transistor. . . 

r00591 next, it is shown in drawing 3 (b) - as - the gate insulator layer 33 of Si02 grade - the predetermined 
EfecuiVme^od, for exaixiplefeleclxon cyclotron resonance PECVD, - law (ECR-CVD method) and the parallel 
«1ate PFCVD — law or LPCVD — it forms in law. ^ , 

[0060] next, it is shown in drawing^ (c) - as - the predetermined gate - public funds - after forming the metal mm 
film of a group, for example, a tantalum, or aluminum by the sputtering method, the gate wiring film 34 is formed by 
caning o^t patterning. And by using this gate wiring film 34 as a mask, the impurity ion used as a donor or an acceptor 
^driven in and the source / drain field, and a channel field are produced in self align to me gate wirmg film 34 in the 
SfeTC^ 32 Tby which patterning was carried out. For example, in order to produce an NMOS transistor Lynn ? (P) » 
driven into the source / drain field by predetermined concentration, for example, the concentration of lxl016cm-2, as an 
imDuritv element. Then, an impurity element is activated by irradiating impression of suitable energy, for example 
XeCUxchnS laser, by about two 400 mJ/cm from the exposure energy density 200, or heat-treating at the temperature 

Si NetTS thown hTSawing 3 (d), an interlayer insulation film 35 is formed in the upper surface of the gate 
S^^^the-S^g film 34 in about 500nm SiG2 grade, the predetermined method, for example, 
ESSE Sod Zxl the' contact hole which reaches the source / drain field is established in insulator layers 33 and 
35 alum^um etc. is deposited on the periphery section of these contact holes and a contact hole, the predetermined 
metnod for example, sputtering method, and patterning of the wiring film 36 is formed and carried out to it. 
m^aZugSir ifiL transfstor T can be formed in the element cambium 3 at the .above production > process, such a 
formation mefood of an element can be adapted for versatility with the application of well-known technology. 
00631 In addition as an insulating layer 3 1 which is a substrate layer prepared in contact with stratum disjunctum 2 
alufough Si02 fflm is used, the insulator layer of others, such as Si3N4, can also be used. Although the thickness of dus 
mSg layer 31 is suitably determined according to that formation purpose or the degree of l^^^Xlnt 
Sonstrated, it is desirable that it is lOnm - about 5 micrometers, and it is usually more desirable that it is 40nm - about 
l^crometer This insulating layer 31 is formed for the various purpose, for example, as it plays a role of said 
nSyS Tcan X form it That is, an insulating layer can also be formed so that at least one function in the function 

Z "protective layer which protects the element formed in the element cambium 3 physically or chemically an 
SsulatingTayer, a Lductive layer, the protection-from-light layer of a laser beam, the barrier layer for migration 
prevention, and a reflecting layer may be demonstrated. 
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00641 In addition, also after separating stratum disjunctum, a bad influence from which an element cambium 
lecomposes or the engine performance falls may not form such an insulating layer 31 in an inside case, but may form a 

lirect element on stratum disjunctum 2. -. 

0065] Next, as shown in drawingj. (b), on the element cambium 3, soluble adhesives, for example, water-soluble 
dhesives, are applied, and the adhesion film 4 is formed. , ui 

00661 As adhesives of the adhesion film 4, liquid solubility adhesives are mentioned and especially water-soluble 
idhesives are suitable. As a suitable example of such adhesives, water, alcohol, an acetone, It dissolves comparatively 
iasilv with the solvent of ethyl acetate or toluene. An adhesion object can be used choosmg it from the adhesives which 
•an exfoliate suitably. For example, a polyvinyl alcohol system, an aquosity vinyl urethane system, acrylic. Many 
reanic solvent fusibility adhesives, such as water-soluble adhesives, such as a polyvinyl pyrrolidone an alpha olenn, a 
nSeic-acid system, and photo-curing mold adhesives, acrylic adhesives, epoxy system adhesives, and silicone system 
idhesives, can be mentioned. 

0067] In the gestalt of this operation, the adhesives for forming the adhesion film 4 are applied only to the element 
;ambium 3 to the temporary imprint substrate 5 or these both sides. . 
00681 It can carry out using the methods using the thin film deposition system of a spin coat method arid die ink jet 
nethod mentioned later as a generation method of this adhesion film, such as an ink jet coating method and print 

00691 Next the substrate 5 for a temporary imprint is laid on this, and the element formation substrate 1 (element 
cambium 3) 'and the temporary imprint substrate 5 are made to rival. It is possible to use the glass substrate mentioned 
already as a temporary imprint substrate 5, for example. . _ 

[00701 1 Next, as shown in drawing 1 (c), a laser beam is irradiated from 1st substrate side 1 on the whole surface, for 
example The gas which stratum disjunctum 2 is made to produce ablation, and is contained in stratum disjunctum 2 by 
this is made to emit, phase changes, such as melting and evapotranspiration, are further produced immediately after an 
exposure, and element formation substrate side 1 and the element cambium 3 are exfoliated. Thereby, the element 
cambium' 3 is imprinted by the temporary imprint substrate 5. . 
T0071 1 The charge of a bridging (component of stratum disjunctum 2) which absorbed exposure light is excited 
ohotochemistry-wise or thermally, ablation means association of the atom of the surface and interior or a molecule 
being cut and emitting here, and it mainly appears as a phenomenon in which all or a part of componentof stratum 
disjunction! 2 produces phase changes, such as melting and evapotranspiration (evaporation). Moreover, by said phase 
change, it may be in a minute foaming condition and bonding strength may decline. 

T00721 Conditions, such as a presentation of stratum disjunctum 2, and a class of light irradiated as one of the factor of 
die wavelength, reinforcement, the attainment depth, are mentioned by in addition to this being influenced by various 
factors they are [ whether stratum disjunctum 2 produces the exfoliation in a layer interfacial peelmg is produced, or ] 

fo0731As a light to irradiate, if stratum disjunctum 2 is made to start the exfoliation in a layer, and/or interfacial 
peeling what kind of thing may be used, for example, an X-ray, ultraviolet rays, the light, infrared radiation (heat ray), a 
laser beam, a millimeter wave, microwave, an electron ray, radiation (alpha rays, beta rays, gamma ray), etc. will be 

m0741 Later light is [ that it is easy to produce exfoliation (ablation) of stratum disjunctum 2 also in it ] desirable at the 
ooint in which die local irradiation of high degree of accuracy is possible. Laser light irradiates high powerpulsed light 
through the element formation substrate 1 at stratum disjunctum, and it is coherent light and it is [ it is highly precise 
and ]Iuitable to make a request portion produce exfoliation. Therefore, the element cambium 3 can be made to exfoliate 
easilv and certainly by use of laser light. . 
T00751 As laser equipment made to generate this laser beam, although various gas laser, solid state laser (semiconductor 
laser), etc. are mentioned, excimer laser, Nd-YAG laser, Ar laser, a C02 laser, a CO laser, hehum-Ne laser, etc. are 

m076TlS b tms laser light, the laser light which has the wavelength of 1 OOnm - 3 50nm is desirable. Thus, while 
whenever [ Mitsuteru ejaculation ] is raised by using short-wavelength-laser light, exfoliation in stratum disjunctum 2 

can be performed effectively. r \ A 

T00771 As a laser light which fulfills above-mentioned conditions, an excimer laser can be mentioned, for example. An 
excimer laser is gas laser in which the laser optical output of the high energy of a short wavelength ultraviolet region is 
possible and can output the laser light of four kinds of typical wavelength by using what combined rare gas (Ar, Kx, Xe, 
etc) androgen gas (F2, HC1, etc.) as a laser medium (XeF=351nm, XeCl=308nm, KrF=248nm, ArF=193nm). Since 
outpute high energy in a short wavelength region, extremely, excimer laser can make stratum disjunctum 2 produce 
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blation for a short time, and it can exfoliate the element cambium 3, without making an element etc. produce 
SeriomSn ^damage, without making the temporary imprint substrate 5 and element formation substrate 1 grade 
vhich therefore adioin produce most temperature rises. . 
00781 Or when making stratum disjunctum 2 cause phase changes, such as a gas evolution, evaporation and 
mSiZnXd ^l U separation property to it, the wavelength of the laser light irradiated has desirable about 350 to 

0 2 0°79]The laser light source and irradiation equipment which are widely used in die general processing fields, such as 
fAGandgaslaser can be used for such a laser light of wavelength, and it can perform an optical exposure cheaply and 
££w MofeovS meXient formation substrate 1 can extend whenever [ option / of the element formation substrate 
lTbv usSe laser light of the wavelength of such a light field that what is necessary is just light translucency. 
0080] M^feoler aTfofespecially the energy density in the case of excimer laser, it is desirable the energy density of 
he laseXaThidiated and to consider as about two 10 - 5000 mJ/cm, and it is more desirable to consider as about 
woToO - 500 S Moreover, as for irradiation time, it is desirable to be referred to as about 1 - 1000ns, and it is 
Ze ^ dLiratte to bTretod to as about 10 - 100ns. It is because a possibility of having a bad influence on an element 
rbfme expoSir^ ^TwWdi penetrated stratum disjunctum 2, so that are easy to produce ablation etc., so that energy 
fcSyts mote Sgn ofhradiation time is more long, and are one side, and energy density is more low or irradiation 

foTsiTXs™^ by the laser beam, it is desirable to glare so that die reinforcement may 

Se^taStionof radiation of exposure light may be a direction which carried out the predetenmned 
Se inctoS not only to a perpendicular direction but to the stratum disjunctum 2 to stratum disjunctum 2 
msini^yl when me area of stratum disjunctum 2 is larger than the exposure area whichis 1 time of exposure 
E SirSstratum disjunctum 2, it can divide into multiple times and exposure light can als c > be irradiate*. 
Moreover dTe same part may be irradiated twice or more. Moreover, the exposure hght (laser beam) of a ^different class 
^d different wavelength (wavelength region) may be irradiated twice or more to the same field or a different field. 
m0831 fbSdSS! toe i s the method of forming the interlayer who mentioned [ tantalum / (Ta) ] above on stratum 
SiTfo ex*nple as a cure in case the exposure light which penetrated stratum disjunctum 2 reaches even an 
£5 dSrSnfluence. Or the insulator layer 31 used as the 'f^fff^!'"^^^^ 
so ttat the function as an interlayer may be done so. Thereby, it is completely reflected by the interface of t metal 
membrane,Zd the laser light which penetrated stratum disjunctum 2 does not have a bad influence on the element 

moslnn addition, it is desirable for the exfoliation residue of stratum disjunctum .2 to have adhered to me backgromid 
of me e e^en cambium 3 which exfoliated, and to remove this completely on it. The method for removmg the extant 
stiatunt Ssjunctum 2 can be suitably chosen from methods, such as washing, etching, ashing and po ishing, or the 
method wS combined these, and can be adopted. Furthermore, the stratum disjunctum 2 adhering to the surface of the 
^^l^^A from the element cambium 3 can also be removed by the same method as this, and can present 
rprlamation frecvcle) with the element formation substrate 1 by this. 

foOgTSSovm^i drawing 1 (d), apply the resin material of a liquid to homogeneity all over the substrate side of 
tTelem^S c^b^S itls^adt^o hardS by the suitable method according to a resin material, for example, heat 
riirinc nhoto-curme neglect, etc., and me resin substrate 6 is formed. 

mm I As tms S material one sort in thermofusion resin polyester system resin, such as polyo efine system resm 
[ 1 iiwi^nol^mnvlene EVA etc) epoxy system resin, fluorine system resin, and carboxyl group content acrylic 
SKtSX SffiM^ sySemTesm, etc. or two sorts or more can be mixed and used. Spreading of resm is 
sSly chosen from various things, such as a spin coat method, the roll coat method, and a spray method 
mo?7 A^&oS Te^ecially the material of the resin substrate 6 is not limited, compared with said substrate 1 - 
Lrooerties S as diermal resistance and corrosion resistance, may be inferior in it. It ,s because this resin substrate 6 is 
SS r^atTo^f the element as which high temperature is required, so it is not dependent on the temperature 
renditions at the time of formation of the element cambium 3 etc. 

PT^ereft e^hen the maximum temperature at the time of formation of the element cambium 3 is set to Tmax, a 
nhase transition point (Tg) or softening temperature can use the following [ Tmax ] as a component of the resm 
suSaTe For example a phase transition point (Tg) or softening temperature can constitute more preferably 800 
deereefc o less 5M degrees C or less from a material 320 degrees C or less still more preferably as a resm substmte 6. 
Si Thul rorder diaTthere may be no use limit of the material by temperature in the resin substrate 6, the width i of 
fac of material section is wide, for example, tends to unite the thermal-expansion nature of an element cambium and 
. resin substate etc Therefore, the structure which the curvature or crack by pyrexia cannot produce easily can be 
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brmed, and thermal resistance can be raised. . , _ 

00901 Although it is desirable to be formed so that it may have a certain amount of rigidity (remforcement) as a 
nechanical property of the resin substrate 6, you may have flexibility and elasticity to some extent Thus if the resin 
ubstrate which has flexibility is used, in a rigid high glass substrate, an outetandmg property which is nol « 
ealizable Therefore, in this invention, a pliant and light and electro-optic device strong also against the impact of fall is 
ealizablebv manufacturing an electro-optic device, using the last substrate with flexibility. _ 
00911 As a formation material of such a resin substrate 6, various synthetic resin is desirable. As synthetic resin, any of 
hermoplastics and thermosetting resin are sufficient. For example, polyethylene, a polo propylene an ethylene-pre 
££e£$£S Polyolefines g such as an ethylene-vinylacetate copolymer (EVA) annular potyolefine, Denatumtion 
olvolefine a polyvinyl chloride, a polyvinylidene chloride, polystyrene, A polyamide, polyimide, polyamidoimide, a 
o vcarbonate Polly (4-mefoyl BENTEN -1), An ionomer, acrylic resin, polymethylmethacrylate, an acryhc-styrene 
Spoi™ S Butadiene Styrene, a polio copolymer (EVOH), polyethylene terephthalate (PET) Polyester 
mchSyp CHIREN terephthalate (PBT) and polycyclohexane terephthalate (PCT), A polyefoer, a polyether ketone 
TEK) a polyether ether ketone (PEEK), Polyether imide, polyacetal (POM), polyphenylene oxide Denaturation 
Dolyphenylene oxide, polyarylate, aromatic polyester (liquid crystal polymer), Polytetiafluoroefoylene, polyvinylidene 
fluoride, other fluorine system resin, A styrene system, a polyolefine system, a polyvmyl chloride system, a 
oolvurethane system, Various thermoplastic elastomer, such as a fluororubber system and a chlorinated polyethylene 
svstem EBOKISHI resin, phenol resin, a urea resin, melamine resin, unsaturated polyester, The copolymer which is 
mainly'concemed with these, a blend object, a polymer alloy, etc. are mentioned, and silicone resin, Polyuremane etc. 
can be used combining 1 of sorts of these, and two sorts or more (as a layered product for example, more than two- 

r0092i As glass material, silicic-acid glass (quartz glass), silicic-acid alkali glass, soda lime glass, potash lime glass, 
ead (alkali) glass, barium glass, borosilicate glass, etc. are mentioned, for example. Among these, compared with 
silicic-acid glass, the melting point is low, and shaping and processing are also comparatively easy the melting point, 
and moreover things other than silicic-acid glass have it, and are desirable. [ cheap J 

r00931 Since the final substrate consists of resin, the various advantages that material cost and a manufacturing cost are 
also cheap are enjoyable. Therefore, use of such synthetic resin is advantageous when manufacturing a large-sized and 
cheao device (for example, liquid crystal display)- . , x . ... 

(0094] However, if there is a price merit in the ease of carrying out of the same molding as synthetic resin, it is possible 

r00951°A^Ao^gh^t S lMckness of the resin substrate 6 is chosen as the thickness according to conditions, such as 
reinforcement after hardening of resin, thickness of the element cambium 3 to imprint, area, and remforcement, it is 
dSSokTo mS 50 micrometers - about 1000 micrometers for example, and it is still more desirable to make it 100 
micrometers - about 400 micrometers. It is because a glue line is eliminated and one of the advantages of this invention 
of making thickness of the whole final product thin decreases, so that a resin substrate is thick, and it becomes 
impossible to collateralize the reinforcement in a final product so that a resin substrate sis thin. _ 
r00961 In addition, it is desirable to use the adhesion sheet with which resin substrate 6 was taken and continuation 
formation of foe resin material was carried out in the configuration suitable on a flexible film. Since continuation supply 
can do an adhesion sheet, a procedure becomes easy and it is because the effectiveness on manufacture is good. 
[0^97° Next, as shown in diwingJL (e), rinsing etc. dissolves the adhesion film 4 wnh the solvent (water and orgimic 
solvent) according to the property of adhesives, and the temporary imprint substrate 5 is separated from the element 

r^SlAccording to the above production process, hardenability resin can be applied to the element cambium formation 

it car SS the imprint substrate 6, and a semiconductor device can be relatively formed in the plastic resin 
substrate 6 with a heat-resistant low temperature. Such a manufacture process of a semiconductor device is convenient 
when applying to foe manufacturing process ofa liquid crystal display or an EL panel 

Si That is according to foe gestalt of operation of foe 1st of this invention, the thickness ofa semiconductor device 
d^^^T^L^ tite equipment before between an imprint substrate and an element cambium. The room of 
material selection tends to unite breadth, thermal-expansion nature, etc. that what is necessary is just to choose _in 
Smsiaeration of qualities with an element cambium, such as an adhesive property, as a material of foe resin substrate 
Sed aTfoe substrate substrate of an element cambium. In foe final product which made conditions, such as coefficien 
of foermd expsfon, match, it will be hard to produce foe curvature and crack by pyrexia, and thermal resistance will 

[0100] V If this invention is applied when substrate area must be especially enlarged like [ according to foe gestalt of 
htfo://ww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 1/12/2004 



Page 10 of 13 

raeration of **** 1 / in case a final product is a large-sized display unit ], a thin resin substrate will be used for a final 
>roduct manufacturing the pixel circuit of a active-matrix substrate with a large area on a comparatively thick and 
•trone element formation substrate. That is, both the requirements that conflict the time of manufacture and on a product 
;an be satisfied as a thin product can finally be manufactured, performing manufacture stabilized without producmg a 
a-ack and a fault in an element cambium. 

01011 Moreover since it decided to use the layer formed by resin as a substrate which finally supports the whole circuit 
iccording to the gestalt of operation of**** 1 when sticking the last substrate with adhesives etc. separately by the 
xmventional imprint method, it is possible to manufacture a sharply thin final product by the conventional imprint 

mm (Gestalt of the 2nd operation) According to the gestalt of operation of the 2nd of this invention, resin is applied 
and stiffened on an element cambium, and it considers as an imprint substrate, and is related with the 2nd imprint 
•method which removed the original substrate. It is the imprint method which omitted the necessity of sticking especially 
die substrate of an imprint place. . 
T01031 Drawing 2 (a) thru/or this drawing (e) show the manufacture process (production process) of the element and the 
Circuit board concerning the gestalt of operation of the 2nd of this invention. The same sign is given to the gestalt of said 
1st operation, and a corresponding portion, and the explanation is omitted. With the gestalt of this 2nd operation, use ot 
the temporary imprint substrate 5 is excluded and the count of an imprint is 1 time. 

r0104] First as shown in drawing 2 (a), stratum disjunctum 2 is formed on the heat-resistant element formation 
substrates 1 ' such as a quartz. Stratum disjunctum 2 has the property for separation to arise and to exfoliate in the 
interior if the exposure of heat, light, etc. is received as mentioned above. It is as the gestalt of said 1st operation having 
explained as a demarcation membrane 2, for example, it is possible to use the amorphous silicon (a-Si) containing 

TO 105?Tne element cambium 3 by which electric elements, such as a thin film transistor, were formed on this stratum 
disiunctum 2 is formed. The element cambium 3 is as the gestalt of said 1st operation having explained, for example, is 
constituted by the wiring film 36 grade of the insulating layers 31, such as silicon oxide, a silicon layer including the 
source drain field where the impurity was doped, the gate insulator layer 33, the gate wiring film 34, an interlayer 
insulation film 35, and a source drain. . . , , 

r01061 Next as shown in drawing^ (b), apply the heat of a liquid, or the resin material of a photoresist to homogeneity 
the whole surface on the element cambium 3, it is made to harden by the suitable method according to a resin material, 
and the resin substrate 6 is formed. About this resin material, it is as the gestalt of said 1st operation having explained, 
for example use of various resin, such as acrylic resin and silicon system resin, is possible, and it chooses suitably. 
Spreading of resin is chosen suitably from various things, such as a spin coat method, the roll coat method, and a spray 
method. It is possible to perform hardening of resin by light, the exposure of heat, etc. 

[0107] The mechanical strength of the resin substrate 6 and the conditions of thickness can be considered to be the 
eestaltenof said 1st operation the same way. . 

Foi081 Next as shown in drawing 2 (c), from element formation substrate side 1, for example, irradiate a laser beam on 
the whole suVface, molecule-ize the hydrogen of stratum disjunctum 2, it is made to dissociate from association of a 
crystal and element formation substrate side 1 and the element cambium 3 are exfoliated. Thereby, the element 
cambium 3 is imprinted by the imprint substrate 6. About the exposure of a laser beam, it is as the gestalt of said 1st 
operation having explained, for example, excimer laser is used. 

r01091 Next, as shown in drawing 2 (d), patterning of the insulator layer 3 1 by the side of the substrate of the element 
cambium 3 is carried out, for example, the opening of the contact hole of an about 20-30-micrometer diameter is carried 
out. Patterning can apply dropping of the etching reagent by the photolithography or the ink jet method, laser etching, 

foi 101 Next, as shown in d rawin g 2 (e), the laminating of ITO7 of a wiring and the electrode of arbitration, for example, 
a transparent electrode, is carried out to the background of the element cambium 3, it carries out patterning to it, and a 
pixel electrode, a terminal electrode, etc. are formed in it. Such the circuit board is used as an electro-optic device, for 
example, a liquid crystal display, and an EL drop. ...... 

rOl 1 11 thus imprint formation of the element cambia 3, such as an electronic circuitry, is earned out at the resin 
substrate 6 'without according to the gestalt of the 2nd operation, doing so the same effect as the gestalt of said 1st 
operation, and also passing through the production process which uses the temporary imprint substrate 5 . 
[01 12] In addition, wiring on the background of gnawing 2 (d) and the element cambium m (e) does not need to be 
indispensable, and neither a contact hole nor wiring needs to exist. 

[0113] Since the layer which could not but be a glue line is especially used by the conventional impnnt method as a 
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;ubstrate which finally supports the whole circuit according to the gestalt of operation of **** 2, it is possible to 
tfanufacture a sharply thin final product by the conventional imprint method. 

01 14] (Gestalt of the 3rd operation) The gestalt of operation of **** 3 is an integrated circuit manufactured by the 
mprint method concerning the gestalt of said the operation of each, and is the circuit board. 

01 15] The integrated circuit in the gestalt of this operation is related with the static RAM which is LSI formed by the 
imprint method of the element in this invention, the part in the A-A cutting plane of drawing ^ (a) at the time of 
applying the gestalt of the 1 st operation of the plan of the integrated circuit concerning the gestalt of this operation to 
drawing 4 (b) to drawing 4 (a) - a part of case where the gestalt of the 2nd operation is applied to a cross-section 
enlarged view and (c) — a cross-section enlarged view is shown. 

[01 16] As shown in drawing 4 (a), the integrated circuit 100 concerned is equipped with each block of the memory cell 
array 101 an address buffer 102, the line decoder 103, the WORD driver 104, an address buffer 105, the train decoder 
106 the train selecting switch 107, the I/O circuit 108, and a control circuit 109. The circuit centering on a thin film 
transistor is formed in each block, and wiring by carrying out patterning of the metal layer is formed between mutual 
blocks. 

[01 1 7] Drawing 4 (b) is a cross section at the time of manufacturing with the application of the gestalt of said 1 st 
operation, and manufacturing the integrated circuit 100 concerned, and shows the neighborhood in which p mold MOS 
transistor Tp and n mold MOS transistor Tn are formed. As shown in the cross section concerned, the resin substrate 6 is 
formed in the element cambium 3 bottom. The protective layer 202 grade for the element cambium 3 to protect the 
silicon layer 200 used as a substrate, the wiring layer 201 in which many elements and the layer structure of wiring were 
formed, and the upper surface is formed. 

[01 18] The well field 210 and an impurity are introduced into a wiring layer 201, and the circuit is tormea in it or tne 
semiconductor region 21 1 which forms the source or a drain, the gate insulator layer 212, the gate wiring film 213, the 
interlayer insulation film 214, and the metal wiring layer 215 grade. Such layer structure can be formed in the same 
procedure as formation of the thin film transistor in the gestalt of said 1st operation. 

[01 19] A protective layer 202 is a film for protecting a wiring layer 201, when the gestalt of the 1st operation is used, in 
order to make it collateralize with the lower layer resin substrate 6, if a mechanical strength is the thickness of the 
degree which can protect a wiring layer 201, is enough and does not need to form it thickly. 
[0120] Drawing 4 (c) is a cross section at the time of manufacturing with the application of the gestalt of said 2nd 
operation, and manufacturing the integrated circuit 1 00 concerned, and is formed like drawing_4 (b) about the silicon 
layer 200 and a wiring layer 201 : However, since the resin substrate 6 is formed in the upper surface of a wiring layer 
201 here, the function as a protective layer in which this resin substrate 6 protects a wiring layer 201 to coincidence is 
also made to serve a double purpose. That is, the material is chosen and thickness is set up so that the resin substrate 6 
may be equipped with the reinforcement as a substrate main part other than the viewpoint as a protective layer. 
[0121] Moreover, as the gestalt of said 2nd operation explained, it is also possible to form the metal wiring layer 216 on 
a background for a part or all of the metal wiring layer 2 1 5 that is prepared in a wiring layer 20 1 . 
[0122] As mentioned above, according to the gestalt of operation of**** 3, the same effect as the gestalt of said the 
operation of each is done so. Especially, although various kinds of elements were formed on the silicon wafer, a circuit 
is accumulable in the conventional integrated circuit, on the silicon layer of structure thinner than a silicon wafer by 
applying this invention. That is, the element cambium 3 can be sharply made thin by forming a wiring layer 201 , after 
forming the silicon layer 200 of a degree which may function as a semiconductor device on stratum disjunctum 2 by the 
predetermined method, for example, a spatter etc. 

[0123] (Gestalt of the 4th operation) The gestalt of operation of the 4th of this invention is related with the electro-optic 
device containing the active-matrix mold circuit board constituted by arranging the element manufactured by the imprint 
method of the element concerning the gestalt of said operation to two or more pixel electrodes arranged at two 

dimensions. . , , ^ .?**** a • 

[0124] The connection diagram of the electro-optics (display) equipment 40 in the gestalt of operation ot **** 4 is 
shown in drawing 5 . The displays 40 of the gestalt of this operation are electric field to each pixel field G. From the 
driver field 41 the scanning line Vsel and the luminescence control line Vgp are supplied to each pixel field G. From 
the driver field 42, data-line Idata and the power supply line Vdd are supplied to each pixel field G. By controlling the 
scanning line Vsel and data-line Idata, the current program over each pixel field G is performed, and luminescence by 
the light-emitting part OELD is controllable. .... 
[0125] In addition, the above-mentioned active-matrix mold circuit is an example of the circuit in the case ot using 
electroluminescence devices for a luminescence element, and other circuitry is possible for it. Moreover, it is possible 
when using a liquid crystal display element also changes various circuitry into a luminescence element. 
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0126] Manufacture of the electro-optic device in the gestalt of this operation is performed with the application of either 
nethod of the imprint method in the gestalt of the 1st operation, and the method of the imprint m the gestalt of the 2nd 
deration That is the substrate which forms a resin substrate like the gestalt of the 1st operation, and is applied to an 
mprint after forming the circuit of a active-matrix mold including a pixel field on an element formation substrate is 
removed, or after making an element cambium lock form and harden a resin layer like the gestalt of the 2nd operation, 
he substrate concerning an imprint is removed. _ . 

01271 According to the gestalt of operation of**** 4, in order to apply the imprint method of this invention to 
manufacture of such the active-matrix mold circuit board and an electro-optic device, the effect in the gestalt of the 
ibove 1 st or the 2nd implementation and the same effect are done so. 

01281 Especially when it is an electro-optic device using the active-matrix mold circuit board of a large area like a 
large-sized display unit, or it according to the gestalt of operation of **** 4, circuit structure can be prepared in a resin 
substrate thin to a final product, manufacturing the circuit board with a large area on a comparatively thick and strong 
element formation substrate. Therefore, both the requirements that conflict the time of manufacture and on a product can 
be satisfied as a thin product can finally be manufactured, performing manufacture stabilized without producmg a crack 

and a fault to a pixel field. . . 

T01291 Moreover since the circuit board which makes the structure the substrate formed by thin resin and a layer in a 
final product can 'be used according to the gestalt of operation of **** 4, it is possible to manufacture a sharply thin 
final product compared with the conventional circuit board and a conventional electro-optic device. 
[0130] (Gestalt of the 5th operation) The gestalt of operation of**** 5 is related with the electronic equipment 
manufactured by the imprint method concerning the gestalt of said the operation of each. 

[013 1] The electronic equipment in the gestalt of this operation is constituted at least in preparation for a part in the 
circuit board formed by the imprint method of the element in this invention. , A 
T0132] The example of the electronic equipment in the gestalt of this operation is given to drawin g^ (a) - drawing 0 (1). 
r01331 Drawing 6 (a) is the example of the cellular phone manufactured by the imprint method of this invention, and the 
cellular phone 1 10 concerned is equipped with an electro-optic device (display panel) 1 1 1, the voice output section 1 12, 
the voice input section 1 13, a control unit 1 14, and the antenna section 1 15. The imprint method of this invention is 
applied to a display panel 1 1 1 or the circuit board built in. a *u 

10134] Drawing 6 (b) is the example of the video camera manufactured by the imprint method of this invention, and the 
video camera 120 concerned is equipped with an electro-optic device (display panel) 121, a control unit 122, the voice 
input section 123, and the television section 124. The imprint method of this invention is applied to a display panel 121 
or the circuit board built in. . j ^**t,_ 

r0135] D rawin g 6 (c) is the example of the pocket mold personal computer manufactured by the imprint method ot this 
invention and the computer 50 concerned is equipped with an electro-optic device (display panel) 1 3 1 , a control unit 
132, and the camera section 133. The imprint method of this invention is applied to a display panel 131 or the circuit 

?01361 Drawings (d) is the example of a head mount display, and the head mount display 1 40 concerned is equipped 
with an electro-optic device (display panel) 141, the optical-system stowage 142, and the band section 143. The imprint 
method of this invention is applied to a display panel 141 or the circuit board built in. 

r0137] Dra win g 6 (e) is the example of the rear mold projector manufactured by the imprint method of this invention, 
and the proiector 150 concerned is equipped with an electro-optic device (optical modulator) 151, the light source 152 
the synthetic optical system 153, mirror 154 and 155 mirror, and the screen 157 in the case 156. The imprint method of 
this invention is applied to an optical modulator 151 or the circuit board built in. 

r01381 Drawing 6 (f) is the example of the front mold projector manufactured by the imprint method of this invention, 
the projector 160 concerned is equipped with an electro-optic device (source of image display) 161, and optical system 
162 in a case 163, and the display of it on a screen 164 is attained in the image. The imprint method of this invention is 
applied to the source 161 of image display, or the circuit board built in. 

rOl 391 The imprint method not only concerning the above-mentioned example but this invention is applicable to all the 
electronic equipment using an element or a circuit. For example, in addition to this, it is utilizable for a fax machme 
with a display function, the finder of a digital camera, the pocket mold TV, DSP equipment, PDA, an electronic 
notebook, me lightning notice board, the display for an advertisement public notice, etc. 

T01401 The imprint method ****** concerning this invention and the same effect as the gestalt of said 1st operation are 
done so That is since it becomes possible for a glue line not to intervene between element nature stratification and an 
imprint substrate like before, but to obtain a very thin thin-film device, it is suitable to offer the circuit board which 
constitutes a thin portable electronic device. 
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0141] (Gestalt of the 6th operation) The gestalt of operation of**** 5 is related with the IC card as a suitable example 
»f the electronic equipment in the gestalt of said 4th operation. ... „ A , 

01421 The outline perspective diagram of the IC card in the gestalt of this operation is shown in drawing! . As shown 
n drawing 7 this IC card 170 is equipped with a display panel 171, the fingerprint detector 173, the external terminal 
74~a"miCTop'rocessor 175, memory 176, a communication circuit 177, and the antenna section 178 on the circuit board 

0143TThe^prmtmethod ****** concerning this invention and the same effect as the gestalt of said 1st operation are 
lone so That is since it becomes possible for a glue line not to intervene between element nature stratification and an 
mprint substrate like before, but to obtain a very thin thin-film device, it is suitable for especially the electronic 
jquipment that needs to be used as the very thin circuit board like an IC card. 

X)144] In addition, the imprint method of this invention is not limited to the above IC cards, but can be applied to the 
jquipment which needs a thin substrate, for example, a bill, a credit card, a prepaid card, etc. 

Effect of the Invention] Since the element cambium in which a thin film transistor etc. is formed is made to apply and 
larden resin in this invention and this is made into the resin substrate of an element as explained above, a glue lme does 
lot intervene between an element cambium and an imprint substrate like before, but it becomes possible to obtain a very 
•hin thin-film device. Moreover, the room of material selection spreads and is [ that what is necessary is just to take into 
consideration an adhesive quality with an element cambium ] desirable [ hardenability resm ]. Moreover since the glue 
line by the adhesives applied on the element cambium is used as a substrate which finally supports the whole circuit 
according to this invention, it is possible to manufacture a sharply thin final product by the conventional imprint 
method. 
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X^S«-Cfe$C < J:^#x.btL'5o £co<fc5fc:«WKlR^ 

[0 0 5 5] d^J:5 4»BBR^(0«i:LT. TFT© 

^^tra^K tnttionm&mfcf'^x. mm 

(«: I TO. ^tKoip/^il) % *^s/^V 
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[00 5 6] *T***©*tt-e«:, iR^Aff 3 lw» 

sh^/sji 3 mi U) t^-t-j: 5 ->y=i 
^MOdtfteiUM 3 i , 7flMfe*s K-^SKfcy-^ 

10 3, hf£$!jg£3 4. eraite»K3 5, y-X • 

[00 5 7] m 3 Ic, 3 <£><Ki£27i£<t LT, 

[0 0 5 8] £1% B3 (a) fc^f J: 5 
Sttl-hKlS i 0 2 I^l|S^^:TTlit-fc^fefI 
3 l S i 0 2 m<DMf$jj&t lXli v 

«>*fe /7Xvftf^jtag (PECVD 

») j waEft*»««a[tt (LPCVD&) , 
20 y^&^*tt*a«feas*ife>*tSo pec 

»*r«. KV^-e^ft»D^rtt % (litfLPCVDttH 
fflLti/!/3yi3 2S:^t5. Z<Ois» =*^m 3 2 
^--y^Lt, iRh7y^^<o^gfo 

[0 0 5 9] ^tc. dj 3 (b) kys%i-j:5K:, s io 2 

^^n |>Dy»PECVDffi (ECR-CVDft) v 

¥tT¥ffiPECVDfc, SfcliLPCVDSlCTMt 
30 S 0 

[0 0 6 0] ^IC, S3 (c) Bfjtoy 

hEI6K[3 4lw^UTeBS^W 
iwf^S?"T^o Wxifdc. NMOS h7^^^«:f^«f -6 
40 fcfcnfi, ^ttft^tixyy (p) Sr3f^»S, 
WiSix l o 1 6 cm~ 2 (Dgsxy-x/Kwy 

X.tfX e C 1 ol^^u— lfSrSiW^/l-¥-«ft2 0 
0H400mJ/cm 2 ggxMt5K 2 5 0t 

[0 0 6 1] i3 (d) ICtjH-J;^ hite 

»K3 3*5j:U6y-hffi«S;3 4(D±ffi^ 

^ffPECVDSl:j;»)«j5 0 0nm(OS i 0 2 
50 ^I0«3 5^f^ y-^/KK 
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>mm^mz>=>?* bfr-^&i&mms 3*5^3 5 
xr & * ~ t^&mm itgeii 3 e *w*& it/^ 

[0 0 6 2] HiWIgT^^WI 3 h ^ > >> 

[oo6 3] teto^ mmm2{^W;i,xm-ththz>Tmm 

Onm-Siimgf-Cfc^^^K, 40nm-l 
AimSS-Cfc5^^j:r9^^uv\ CO*fe|IUl3m. 
«^^)|«JT«$^ #J;ifcf. WlE+P^Jf <t LTO& 

[0 0 6 4] «^4r#J*Lfc«T*>*^/j» 
fctt. J: 9 tt&ftJi 3 1 SrJg/frfr-f . ftlflEJI 2_Ltc 
[006 5] Ell (b) \Z7jk-f£ 51^ m+ffilfc 

[0 0 6 6] &*«|4 <n&mft\ t Ittt, 

Six. m*«:MM^ftdJ:9-/xttttM 

[0067] *mm<Dmm\z.te\,yx^ mmmt&m&rr 

(c<o^ £/cttCix^;K;fricM*£ix6 0 
[0 0 6 8] CO^K^fiB^&irL-Cfl, 

JBv*fc>f:^iJ»y ha-y^^fe WWJffi^^^ite 
%m^xft?zk&xzz> 0 

[0 0 6 9] cO-tK, ffite^S«5Sr«B 
U i^MSfil (o^?gfi8^3) £<gte¥S«5 
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SB Lfc^^^^te^ftffi-r 5 C t *s*rfigT*>£ 0 
[0 0 7 0] Hi (c) fc*?\fc$fc, Sgl^S 

dUI 3 lijRls?Sfi 5 ft*. 
[00 7 1] CCT\ 7/i/-v/ 3 y^it fia#t5fc*K 
10 teUfcHJ3*» (MMW 2 ofll/ftttft) *s*ft*tt*fc 

[0 0 7 2] M»|2^AA»Jtt«r^lSd^\ 

*fcWOff*-efc5^tt, ^INtJB 2 OA 
fiR^ -toflfta* coSH Six. ^coSHcoioi: 

*ft*»rr&ix5 0 
[0 0 7 3] BMti-6*fcU-Cf4, IHJgiS 2 £j|AMft| 

at. *fca*a* (a at, 0m. yaw «3^*« r 6*ts Q 

[0 0 7 4] ^co/£^T*t>, '«Mill.2 0MMI (r^u— 

[0 0 7 5] C©u-fjtMt**8t — -fgiWbL, 

^S^lfbtlS^, x^v"7|/-f N Nd-YAGU- 
ArU-f, C0 2 U-f, COI/-f, He-N 

40 [0 0 7 6] i0^f-*itm KJtl OOnm 
— 3 5 0 nmfcttSl^- f — LV\ CCOJ: 5 

SJ^en^^^tlr, MliJ|2Kcj3(t«M««:»ftA«itc: 
[0 0 7 7] ±ifcO*#£fl|fci-u-- -y-3fci LT«, 

yt\ftf)i£*tW£#x is—IP — -cfc |9 ; if — L 
T#Xf^ (Ar, Kr, Xe/i« fc'>n^>#* (p 
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5 (XeF=351nm, XeCl=3 0 8 n 
m, KrF = 248nm, ArF=193nm) 0 

/£&K l ^lciaffi±#4r»5 1 ^ t c t & < , 

[0 0 7 8] *>5l^tt\ ffl»i2|;^ «*.tf^f^lka, 
[0 0 7 9] C^«t5*»*^)U— F—ytn. YAG. 

[0 0 8 0] £fc. RBWSttS^-f 2 *^^/^— as 

10-5 0 0 0mJ/cra 2 gIi:t5O^t< , 
10 0-5 0 0mJ/cm 2 iSWWi:!)»$ L 
V\ £fc. flRMB*|R|»^ 1-lOOOnsecIS^t 
a<Z>as#£L<, 10-100nsecgSi:t6^ 

[0 08 1] u-if^|c:ft^$tt5fis,*f7fe«. ^co3£g 

ra&tefate, M«B2ica#uMtt*rtHj:iR6>^ mm 

[0 0 8 2] £Jj&£Ji 2 Offi»WSfiM«fetf> 1 0<£>f8 

IP]— !H0f^2IsI£Jl±fi8»UTtJ:V\ £fc. ftft&tt 
S> A««K* *>HM«fc (u-1f3fe) «:«- 

fcttJlft Sttft;: 2 HH -LBttt LttJ:v\ 
[0 0 8 3] tt*s, MffJl 2 fcaaLfcBMt**s|fc^.fc 

tf, Mmf3 2±l£*^*J\s (Ta) «tf>ffii&Ufc*R|JI 

«S*iBl3 l Sr*HJI£ U"CO«MBSr*-r5<t 5l-*fiKU 
TtJ:v\ r*Uc«t:*K M«ll2«r»»Lfcu-tF--36 

[0 0 8 4] tt*5. illLfci^Wl3WSillIfl, 
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«(M2w«rBa^sft»uTv^»&3fts*>!), rtt^ 

10 [0 0 8 5] HI 1 ( d ) 5 UH^fifc 

*wmfcttcfc»s***. ant, ftsu 

[0 0 8 6] COWi^ttTtt, #y^"U7^V* 

fljjil wiixfu^ *y^otruv, eva/^) , 
y u cii2Sj^±^^bx^v^5c^^T#^> 0 wioi 

[0 0 8 7] «flBK« 6 tttWtShftV^ 

a** «irias« njiit^ SHJ»tt. w*tt<»©i*ttjos*s 

[0 0 8 8] Lfcj&SoT, SR^JEftJI 3 03«A^<OAiK 

X. ffilfe^ (Tg) *fcttttft^^Tmax«TOl><b 
30 Sr«t^CidS-C#5. «*tf, *t««6tLT, 
(Tg) *fcfH»fcA#ff*L<fl8 0 0ta 

[00 8 9] »JB«tR6 ldtt«a«|^ J: -5» 

40 [00 90] ^flgSffi 6 LTtt, 

[0 0 9 1] roJ:5ft«»»K6«)*«»»i:UT 
50 r±, «««iMIMB#ff«LV\ ^fifcWJ5&i:bTW:. SR^T 
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m^fc, (eva) m<o 

y#-xK*-K #y- (4-^^/^>x^-i) . 
-K 7^y/p-^fi/y*i*» (ASfitJK) . 

i/iy-^fl/y^ft:, ^y^fi^fr (EVO 
H) , #}) ^U^^rlsy? h (PET) , /Ky^ 
fUyr^7^U-h (PBT) , /^yv-^n^^ri^v 

ri/7^i/-h (pct) ^(O/fyx^x/K #y oi— 

7VK #}) ^—T/l<tr bis (PEK) , /tfycn— 
-TvWrhV (PEEK) % ^yx-f/K S h\ #y 

r-t?^ — /v (pom) , 5t?y ^zc- uv7f-^r^> h\ '^t£ 
tf])7=.~uzs**i/h\ TKy r y u~ k %^mtfv 

>s #y7yft^yf^ ^wi7 vmmmnn. ^ 

fli. ^yrw, ^fp^y^^^/K 
^ya-^wnB. #y*u*>-^ ^fcncne>^^^ 

(Mitf2M±^ai»:i:Lt) JBi^C 
[0 0 9 2] #7*;fct<h LTfl, «x.tf, 7* 
7*. XV^EKtfyx. #S (TA^y) #7*. A*y » 

[0 0 9 3] *»tt*SfidS«J3B-C«fifcSttTV^O 
m&&&&XZZ> 0 U:^oT, C^J:5ft^ifc«Jigtf> 

u-r) *«Jirt-6±-ew*ij-c*)6 0 

[0 0 9 4] ffiU *j*W»i:n«4flKffl«)ba*. ffi 

[0095] ®mm&6 <om^n. mm<omk&<z>m& 
i6^a:*ica«sn6d^ 50^-100 

0 mgll-t^C £ L < . 1 0 0 u m~4 0 0 

m^sid-r 6 ^ <t ^ ^ b ic^^ lv \ mmmmm^ 
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[0 0 9 6] ft;fc\ WJ]§StK6 LT, WHttfl-d 5 W^tt 

[0097] Bi (e) g*JK4 
**864if, »»#J^tt»c:rt?i:fc»»J 
10 #J) iaoTi»U 1K4E9X«[5«|R^/fiJl3^& 

[oo9 8] &±<nj:mz£<Q s m*Mf&mMf&3\zm 
[0099] +Kt>h*mA<Dmi<Dmm<Dmmz£ti 

[oio o] 

Mf$M\z? 7^ ^fiBSf Sr3fe IS -5 d ^ ft < L/c 

[oioi] ^Ac, '&*<Dm^mT*n%mmf&mm£ 

[0102] (^2 (DHJ6£(0^) 2 Oil 

[0 10 3] EI2 (a) 7!r^[plia (e) «t % #^<Dfg 
50 (IS) Sr*LTV^5..Me*l<oHJfi<Z)«»i:»«;-r 
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[0 10 4] *1\ 02 (a) fc*i\fc5fc* ^JSfcif 

6 0 #SflffiS2 <ir LTI1 1 tf>HJfia>»tt"CRW L 

[0 10 5] rco««i2 0±^ «lh9y^4 

y— ;* ■ KK >£>gE|ftK3 6«K:J:o 
[0 10 6] 13 2 (b) iw^-TJ;?^ m*m$L 

[0107] «UB**E6o««ftgfta^fl:^<o*#^o 

[0 10 8] El 2 (c) £ 9 iC. sR^gjjfc 

£«fld #];ifcf. tf3t*^ffi^BRi*b. grJMi 

m2<D7km&ft*ikvx&&vi&&frhftffi£i£^ 

[0109] #ctc i2 ( d ) 5 , m*Mf& 

l3(DTMJ^teil3 i^--y^LTWx.tf2 40 

mm*imx&z> 0 

[ 0 1 1 0 1 ftl^ H 2 ( e ) l-^-Tct 5 

je 3 <o»wicffig<DEj»^mg. &ix-&mwmM<D i t 

Colli] *2a>|tlfio«fflicj:tttf. 50 
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[0 112] fc4b\ B2 (d) *5J:0* (e) IC*m$if§ 

[oi 13] ^(c, *m2<Dmm<Dtemz£i%^ 
<omttmxnmmsxi.fati:fr<>tcm&. mt&mz® 

[0114] (»3 <0%lb<D?£tt) 3 <£>H*6<D^fg 

[0 115] *^*(D^ffitc43^6*S(lelK«, 

J:ot«$W LSI ~C&> 
S^^X^ ^^RAMlCBS-rSo S)4 (a) lr*Hifi(7) 

wtm^&zm&^&^mm*: , m4 (b) ^^icoh 

J6^ffi^TigffiLfc^<D|g|4 (a) (DA-A®mm\Z 
*3»t6— WWrBtt^rH, (c) K!B 2 <*>||jKaD^jB£& 

[oii6] 04 (a) \z7fk-t-£?{^ ^mmmm&i 

0 0 hi:. ^^DWu-ioi, TK^/<ix7rl 
0 2, frT^-^l 0 3. !7— K K9>f'<l 0 4. T K 
^^77 1 0 5, 3-^1 o 6, ^JoltR^-r 3/ 

^107, AttJ^HJBS 10 8, XtflM»I§Ii» 109 
7**j9*mx.X\,^Z> 0 ^-^Dy^i-fi, SHKh^^i^ 

[O117]04 (b) ttsm o%ffia»fl^& 
^LT®iitLTSK*«lEl^l 0 0£gIigLfc^(DJSr 
ffilHT^D, plMOSh7>^^Tpi:nSMOS 

ffimmGtmi&istix^Zo i^g3ft, T»tft 

Stt)tE»a 2 0 1, *5 J:t^JbffiS:«»-t-5fc«>o(ft» 
12 0 2^^^SttTVN6o 
[0 118] SHI2 0 1 r>^,M^£ 2 io, ^ 

#®«t2 1 K y-HftWBl2 1 2. y-hgEi®^2 1 

3. mmtmm2 1 4, &jrg#ui2 i 5 ^1^^0x0 

[0119] 2 0 2 hj\ ga^^ 201 «:«s-r-5 
2 0 1 l 5 zmm<Dm*xibtitt+ftT*3b 
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i o 1 2 o j m 4 ( c ) » N ^ie® 2 (ommommzm 

m LTKit LTSK*ffllHlK 1 0 0 £8iigL*:*^<7>0T 

ffiBT?s>«K v-y 3>|2 o oxt/E«m2 o ncov> 

Tli, 134 (b) fclwaWB/S-r*. /c/cU 
ro«8BStE6 ^H^lcElftJl 2 0 1 £{fc»-f 6#S?JI 

[0121] &tz.mmm2<omm<nmmix-$LWLtij: ? 

K> BUMf 2 0 1 (cBHtS&MBMUl 215 co-gp^fc 
tt^WSr, Xftlo&JRBBiKUS 2 1 6 SrRfta C £ fc pfffi 

[0122] ELL, **3©iaS(0«(6i:j:ntf, BtflB 

[0123] (m4<nmm<Dj&m) ^mmmwmM 

m\zmwisxmf&£tiz>T?T^-7^ t y **mB\&m 
m tf 1- m -r s . 

[0 1 2 41 *JB4<7>H)fi<o*J|Bic:*3ft5«ft 30 

«*4iH», *aEj»vseiaa«385fcWJ»j»vgp^«- 

m-tzz. tizzy ^ «$i«Gi^t5t«/p^7 
[0125] ft**. ±iar^^>r^ h y *xmmto 

[oi2 6] *mm<DMm\^&rtzm^ft^mm<Dmm 
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[0 12 7] *JB4<DSIJficDJBI»^ € ttttf, 

IE* 1 * fcfctgl 2 O^Jfio^ffi^fcMt -5 a* £ P{£<Z)$J 

[0 12 8] Wc, **4^»6w»||HJ:j:*itf, *M 
f>f ^T'u-glo J; 5 /^iaor^ 7^ ^-7 h y ^ 

[0 12 9] *»4^HJfi<0^ffitCj:tL^ 

[oi3o] (^5 o^ifio^ffi) ^ 5 <nmm<Di&m 

[0 13 1] **S6^>»ttli:*5ft-5«^«ft«fi. 

'J>&< ti>~mcffijtxmf&i$fr,x^z> 0 
[oi3 2] me (a) -me (f ) ic N *mm<DMm 

[0 13 3] 06 (a) tt*f^^fi^ft(:J;oTS 

&ztiz>m&mm<omxih*) % %&mmntsi 1 on, 
m$xftmmw m % zprnxtn 1 

2. #^A^Si51 1 3. «f^»l 1 4, &£T*T>t1- 

[oi3 4] me (b) (itt^w^j^i: Xoxm 
mztiz My**** 7<Dmx$>*), sitr«^7i 

2 Ote, m^3fe^@ 12 1. tftfttBl 

2 2. *5J:t«*»l 2 4^fxX 

*jjw©fi5*ttfi, 21^ 
[0 13 5] 0 6 (c) tt*»«<o«**ttlc:j:oT» 

^^Vfcrrr.-^5 0«. 1 
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3 1, Iftflsttl 3 2, *5<tO?*^7ffll 3 3^<SxT^ 

[0136| i6 (d) n^y K-^V h7 t <4X7l"{ 

tt, (**^<*>p) 14 1, *^KJWffl 

1 4 2*J:tf/<yK||ii 4 3«rff*.-ci*&. #3§W<z>(s 
**«fe«. «xtfS^^;H 4 1 WjjSSttSfll&g 

[0 1 3 7] El 6 (e) (i*^0^(Dte^*a«Cj:oTM 10 

15 011, (%XRf») 15 1, 

15 2, £7«3ft^ 153,^—154-155 

^ 5 7&mfci 5 6rti^<ixx^ 

[oi 3 8] me (f) n&Kwvfettmcxvxm 
n ^^^^-i 6 on, ®^3t^ssB mmmmW) 1 

6 1 2fctf3fe** 1 6 2 16 3 rtfcl«;L. Pr&£;* 20 

^ !l - y l 6 4 lcS^iBl:4oTv>s 0 ^m<om^- 

[0 13 9] ±lB«^»6"f*»W^«6te^«fe«:, 

6 0 09;ttf, coffin, $^ft|7 7 y^^ 
7^^^^7«7r^^ MITV, DSPg 
@, PDA, m^rK, S3fcS^». Ifi^ffir>f^ 

^ w ft £fc tffiffli- 6 n £ a*-e# So 
[0140] *|gMic«ste^«feJ:ixtf, ffflfa# l <n 30 

[0141] me nmmnMM) *m 5 (ommcomm 
S9ia^4^i53ffi^ffijci3ttsm^«s&^»igft— 

[0 1 4 2] i3 7tc x &mm<oj&miz&rtz> 1 c^-k 
<&«w&»«ia«:*w- 0 13 7 jc^-r j; 51-. * 1 c#— k 40 
1 7 on 7 2\zftmztitciaiftmm±\^ 

-**>H 7 1, fttttttiiSl 7 3, *«*M 74, v 
^^nyptyf 175, ^^yi76, ilfSIUKl 7 
7, AXfT>T±tH 7 8£MI;tTl^ 0 

[0143] *%wi:«ee?*fej:Htf, mmm 1 <o 
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[0 14 4] ft**, #£W^te¥#«fcf2, ±15tf>cfc5ft 
[0 14 5] 

« n n Sr»5&-r 5 ^ ^ pf ffi T * -5 o 
[El 3] H3fi, *3gW^»2<D|IS6(0?glBS:ttM-t-« 

[04] H4f± % *¥&m\ztfkz>Mmmm<nmx**>*) , si 

4 (a) n-to^pffiH, (b) ttIB l <oHJfi^jgJBSrjg 
^Lfc^co-^ffi^mx^t), (c) f^2cr>H 

[!U5] ®5lt W«67^r>f^hHxi 

[El 6] 06ft *I8^I^61^»S^-Cfet), H 
6 (a) ii^miS, (H6 (b) lifcr-7*5d~;fr>5\ 12 6 

(c) y^p^^t: 0 ^.— ^ x E}6 (a) 

K^*>- h^-r^^U^, EJ6 (e) (il)7i7'D 
v^*- N (§16 (f) fl7pyhi^D^x^^ . 

1 m^AXfi 

2 MMI (^«) € 

3 m*Mfim 

5 Mfe^mm 

6 te^ss 
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(51) Int. CI. 7 

HO 1 L 21/8242 
21/8244 
27/08 
27/092 
27/108 
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29/786 



3 3 1 
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